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Abstract: The paper presents the manufacturing technology for a water oxygenation device 
called further fine bubbles generator. The fine bubbles generator has a rectangular shape 
and it can create a screen of fine air bubbles. The manufacturing technology of the drilled 
board (the board with holes) and the manufacturing technology of the fine bubbles 
generator’s body are subsequently exposed. A non-conventional technology, namely 
electro-erosion processing, was used in order to manufacture the board with holes. Fine air 
bubbles are obtained by this method, increasing the oxygen transfer to the water mass.  
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1. INTRODUCTION 
 
In order to depollute residual waters, their aeration is necessary, namely introduction of the air in the water mass 
found in a well or basin. The water aeration can be done mechanically or pneumatically; in the second version, 
the compressed air is introduced in the form of air bubbles in the lower part of the water mass.  
 
To increase the efficiency of the aeration systems, the oxygen quantity transferred to the water need to be 
increased; three ways can be used for this purpose: 
1.  to increase the transfer area; 
2.  to increase the motive force (the gradient of the concentration); 
3.  to increase the diffusibility of the medium by using the intensity and structure of the flow.  
 
About the point 1, it is known that the ratio between the volume of the sphere (V) and area of the sphere (A) is 
d/6, where d is the diameter of the sphere; in order to make this ratio the smallest possible (meaning greater A) 
the smallest diameter of the sphere is needed. In our case the diameter of the sphere becomes the diameter of the 
air bubble that intrudes the air mass.  
 
Porous diffusers made from porous ceramic materials, syntherised glass, other porous materials are used in order 
to obtain air bubbles with very small diameters.  These porous diffusers have the disadvantage that they do not 
insure a uniform distribution of the air bubbles in the output section from the diffuser and present a great loss of 
pressure [1,2]. 
 
The present paper proposes the manufacturing of some air distribution devices (called fine bubbles generators 
F.B.G.) that insure a uniform distribution of the air in the water mass. In addition, this distribution is made 
according to the design of the oxygenation plant. The proposed process for the manufacturing of the new F.B.G. 
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type is based on a non-conventional technology, namely the electro-erosion processing. Using this process, holes 
of ∅=0.2 mm, ∅= 0.3 mm, ∅ = 0.5 mm can be obtained. The holes can be made in a plane board, emplaced in a 
square, rectangular, chess like etc. net, at the desired distance among them. This is possible because the electro-
erosion processing machine works in XOY coordinates with a very high precision (0.0001 mm). 
 
The mass transfer that takes place between the oxygen contained in the air and the water mass has applications in 
the following domains:  
-  aeration of the residual waters from the epuration stations;  
-  aeration of the waters from wells and piscines; 
-  aeration of the basins from the hatcheries, lakes etc. 
 
Further, the following are exposed: 
-  the manufacturing technology of the drilled board (the board with holes); 
-  the manufacturing technology of the fine bubbles generator body; 
-  F.B.G. in totality, its fitting to the air compressed pipe. 
 
 
2. THE MANUFACTURING TECHNOLOGY OF THE DRILLED BOARD FOR FINE BUBBLES 
GENERATORS OF RECTANGULAR SHAPE  
 
For the beginning, the nozzle that insures the air distribution through the board holes was projected. The output 
section of the nozzle is of 40 x 200 mm
2 to which it can be added in the output plane the surface of the 
rectangular flange, resulting an area of 80 x 240 mm
2. On the surface of 40 x 200 mm
2 a row or more of holes 
can be created.  First of all, the board, with the sketch exposed on Figure 1, was designed.  
 
 
Fig. 1. Sketch of the drilled board (board with holes).  
 
By electro-erosion processing the uniformity of the air blasting diameters of the holes is assured and, in the same 
time, the distribution of the holes (the hole net) according to the designer’s wish; in this way the aeration 
phenomenon of waters from wells or basins can be controlled.  For the research, the practice of an only row of 
holes with  5 . 0 0 = d  mm and step  10 5 . 0 20 20 0 = ⋅ = ⋅ = d s  mm was decided (Fig. 2). 
 
When processing the holes, a non-conventional technology, namely the electro-erosion processing [3,4] was 
used; for that purpose an electro-erosion processing machine of AG55L type was employed (Fig. 3)  
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Fig. 2. The board with holes. 
 
Fig. 3. Electro-erosion processing machine of AG 55L type. 
 
Table 1. Technical specifications.  
Data sheet  AG55L 
X / Y / Z axis travel (mm)  550 x 400 x 350 
Table dimension (mm)  750 x 550 
Dielectric level (min - max, mm)  80 – 360 
Max. workpiece weight (kg)  1.000 
Max. electrode weight (kg)  50 
Step resolution (mm)  0.0001 
Max. positioning speed (mm/s)  5.0 
Max. pulsation speed Z axis (m/min.)  36 
Table - chuck distance (mm)  280 – 630 
Controlled axes  4 
Machine weight (kg)  6.440 
C axis   
Resolution (°)  0.001 
Rotational speed (min. – max. rpm, continuous) 20 – 2000 
 
Standard features of the AG55L 
•  "SGF" Nano-Wear Discharge Unit 
•  Improved Ease of Operation 
•  NC operation panel 
•  Rise and fall work tank 
 
Options of the AG55L 
•  High Precision Rotary Head, C axis 
•  Linear electrode changer Shuttle ATC 
•  Automatic tool changer (ATC) 
 
In the detail of the board presented in the Figure 4, the holes obtained by electro-erosion can be better noticed.  
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Fig. 4. Detail of the board with holes. 
 
This board is fastened with screws to the compressed air feeding diffuser. 
 
 
3. THE MANUFACTURING TECHNOLOGY OF THE FINE BUBBLES GENERATOR BODY, WITH 
RECTANGULAR SHAPE  
 
It is known that when exiting the FBG, the air exiting form dictates the bubble jet form:   
-  for circular sections a „jet” (column) round of bubbles (axial symmetry) will appear; 
-  for rectangular sections a plane „jet” will appear. 
 
Thus the terms of ,,circular” or „rectangular” refers to the output section of the FBG. 
 
The fine bubbles generator is composed by the compressed air pipe (1) that feeds the F.B.G., continued by a 
transit part (2) from a circular section to a rectangular section (Fig.5); then follows the diffuser (4) in which the 
air is decompressed and is oriented to the 19 holes Ø = 0.5 mm. The final part of the diffuser is welded to a 
rectangular flange (4), holes are drilled also in the flange; in these holes, the attaching screws of the board with 
holes are introduced.  
 
The manufacturing technology of the diffuser follows in an abridged way the technological process presented in 
continuation:  
-  From a thick metal sheet the lateral parts are cut up; the diffuser’s profile is obtained by cold bending 
with the help of rollers and specific devices.  
-  The rectangular flange is cut up from iron plate at nominal dimensions taken from the execution 
drawings; the finishing of the external surfaces is performed; in the end the holes in which the attaching 
screws will be introduced are drilled.  
-  The final adjustment of the compounds is achieved by using the manual electric welding technology; 
the preparation of the sheets by processing and finishing the edges is previously made.  
 
Figure 5 presents a planar view at scale 1:1 for a F.B.G. of rectangular section and Figure 6 presents a traversal 
view of the same. 
 
4. THE F.B.G. ASSEMBLY OF RECTANGULAR SHAPE   
 
The board with holes is attached by screwing to the flange of the F.B.G. body, obtaining by this way a G.B.F. of 
„rectangular” section (Fig. 7); a special sealing system resistant to water action was inserted between the board 
with holes and the flange of the F.B.G. body.  
 
Subsequently FBG is fastened by threading to the compressed air feeding pipe (Fig. 8). 
 
The whole aggregate pipe + F.B.G. are inserted in a Plexiglas well filled with water at the height  5 . 0 = h m. 
(Fig. 9). 
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    Fig. 5. Fine bubbles generator  – plane section: 
1 – fitting input compressed air; 2 – transit part; 
3 – diffuser; 4 – rectangular flange; 5 – axis of the 
holes for fitting screws of the board with holes. 
 
 
 
Fig. 7.  F.B.G. with rectangular output section.   
 
 
 
 
Fig. 8. F.B.G. wired to the compressed air feeding pipe.  
 
Fig. 6. Fine bubbles generator – transversal section A-
A: 1 – fitting input compressed air; 2 – transit part;  
3 – diffuser; 4 – rectangular flange; 5 – holes of Ø 6 mm 
for attaching screws of the board with holes. 
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Fig. 9 F.B.G.  that effuses bubbles in the water mass.  
 
The results of the experimental researches that will be done using this type of F.B.G. will be compared to the 
ones already existing in the specialty literature [1,2,5-8]. 
 
4.  CONCLUSIONS 
 
1.  Using an electro-erosion processing plant for constructing the FBG assures the practicing of equal size holes.  
2.  The emplacement of the air blasting holes in the FBG can be done in the desired way because the electro-
erosion processing machine works using a computing program, in XOY coordinates; the execution of the 
distance between the holes is guaranteed with a 0.0001 mm accuracy. 
3.  Holes inside a rectangular surface able to produce a series of planar jets that will generate bubble screens can 
be created by this processing method (electro-erosion).  
4.  By comparison with porous diffusers made from syntherised glass or other materials, this new type of FBG 
guarantees a uniform and accurate distribution of the air bubbles, fact that leads to the increase of the 
oxygenation efficiency. 
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